he united states, the united kingdom, Canada, and Australia have been the beneficiaries of large-scale immigration of physicians over the past half century. [1] [2] [3] Medicaltraining positions in these developed nations, as well as opportunities for medical employment, have proved a strong draw for physicians from many nations. This medical migration, often called the "brain drain," has attracted frequent commentary 4, 5 and has been the subject of deliberations by the Institute of Medicine and the Council on Graduate Medical Education (COGME) in the United States, both of which have expressed concern about heavy reliance on doctors from abroad. 6, 7 Although some observers point to the remittances that immigrant physicians send home and to clinical and educational links that they establish as evidence of a "brain gain," 8, 9 there is growing global concern about the large variation among the world's nations in the availability of physicians and the negative impact of the scarcity of physicians on health equity, health disparities, and the fight against human immunodeficiency virus (HIV) infection and the acquired immunodeficiency syndrome (AIDS). [10] [11] [12] Despite the large number of international medical graduates working in the United States, the United Kingdom, Canada, and Australia, comparative data on the numbers or national origins of these physicians have not been available. This study examines the status of physician immigration in these four countries and quantifies this migration with respect to the source nations, using data from the four countries and the World Health Organization (WHO).
I defined the United States, the United Kingdom, Canada, and Australia as recipient countries with respect to international medical graduates; all countries, including these four, were defined as source countries. International medical graduates were defined as graduates of medical schools in countries other than those in which they are practicing. Data about the countries of origin of international medical graduates in recipient countries (including active physicians and trainees) were obtained from sources in the respective countries for the most recent year available. Physicians for whom data on the country of medical education were missing were assigned to countries according to the distribution of countries among physicians for whom the data were available.
Data on the numbers of international medical graduates in practice and in training in the United States were drawn from the 2004 Physician Masterfile, the database on all physicians in practice or in training in the United States maintained by the American Medical Association. 13 International medical graduates were identified by country of medical education, except for U.S.-born citizens who had gone abroad to attend medical school and had returned to the United States to practice; the latter were designated separately as "U.S. international medical graduates." Missing data on birth country were provided by the Educational Commission for Foreign Medical Graduates. U.S. international medical graduates were treated as a separate group in all calculations and were not assigned to the country in which they attended medical school.
The 14, 15 Data on the country of medical education of international medical graduates in Australia in 1999 were supplied by the Labour Force and Rural Health Unit of the Australian Institute of Health and Welfare (AIHW). In addition, there are approximately 4000 international medical graduates termed Overseas Trained Doctors or Temporary Resident Doctors who are working in Australia under temporary visas but are not in the AIHW database. 16 Accordingly, 4000 international medical graduates were added to those taken from the AIHW database and assigned to countries of origin in proportion to the countries of origin of those in the database.
The economic status of countries was obtained from the World Bank's country classification system. 17 Those nations rated as having low-income or lower-middle-income economies are referred to as lower-income countries. Data on national physician workforces are taken from the WHO Global Atlas of the Health Workforce, the only existing global compendium of workforce information. The numbers are those from the most recent years reported to the WHO by 198 participating nations. 18 An "emigration factor," reflecting the level of emigration of physicians from each source nation to the recipient countries, was constructed according to the formula [A÷(A+B)]¬100, where A is the number of physicians from a source country practicing in the recipient countries and B is the total number of physicians practicing in the source country. Emigration factors were computed for 120 nations with domestic physician workforces of more than 1000. They were also calculated for global regions, with A being the number of physicians from countries in the region who have emigrated to work in one of the four recipient countries (either in their own or in another region), and B being the total number of physicians practicing in countries in the region.
International medical graduates constitute between 23 and 28 percent of the physician workforces of the recipient countries, with lower-income countries contributing between 40.0 percent (in Australia) and 75.2 percent (in the United Kingdom) of the international medical graduates in recipient countries ( Table 1 ). The principal source countries for each of the recipient countries are displayed in rank order in Table 2 . The second largest group of international medical graduates in the United States The rectangles list, in order, the number of physicians currently practicing in the country; the number practicing in the country but educated in one of the other three countries; and the number educated in the country but now practicing in one of the other three countries. The numbers of physicians who have moved from one to another of the four countries are shown on the arrows. The numbers are those from the most recent years for which data were available. The reliance of the United States, the United Kingdom, Canada, and Australia on physicians from other nations does not preclude them from drawing on each other. Physicians from the United Kingdom constitute the largest group of international medical graduates in Canada and Australia, and physicians from Canada are the fifth largest group of international medical graduates in the United States. The patterns of emigration and immigration of physicians among these countries constitute a form of workforce "cycling," which is summarized in Figure 1 . The net beneficiaries of this cycling are the United States and Australia, with net gains of 12,902 and 2539 physicians, respectively, whereas the net donors are the United Kingdom and Canada, with net losses of 9837 and 5604 physicians, respectively. Canada actually enjoys a net positive position with regard to the United Kingdom and Australia but has lost 8990 physicians to the United States while gaining 519.
The collective physician draw of the four recipient nations on the other nations can be seen in Table 3 . India has sent the most physicians to recipient countries (59,523), followed by the Philippines (18,303) and Pakistan (12, 813) . Since the size of the population and the number of physicians vary greatly from nation to nation, it is hard to interpret the importance of these numbers in isolation. Proportionality is provided by computing an emigration factor that represents an approximate percentage of medical school graduates from a source country who are now working in one of the four recipient countries. Table 3 displays the countries with at least 1000 physicians and with the highest emigra- The emigration factor is also a useful tool for looking at the regional impact of emigration. Calculating the emigration factors according to global regions gives a measure of the loss of physicians from various regions of the world as a proportion of the physicians remaining to do the work of health care (Table 4 ). The emigration factors for sub-Saharan Africa, the Indian subcontinent, and the Caribbean are the highest, whereas those for Central and South America, Europe and Central Asia, East Asia and the Pacific, and North America are minimal.
India and the Indian subcontinent provide the largest absolute number of physicians to the recipient nations, but the relative draw on nations, as measured by the emigration factor, is actually greater discussion * The emigration factor was computed as [A÷(A+B)]¬100, where A is the number of physicians from a source country practicing in the recipient countries and B is the total number of physicians practicing in the source country. † The recipient countries are the United States, the United Kingdom, Canada, and Australia. for sub-Saharan Africa and is very pronounced for Caribbean countries. The United Kingdom, Canada, and Australia draw substantially from South Africa, and the United States draws very heavily from the Philippines. Former colonial ties and the English language are strongly associated with many of the avenues of heavy migration. The emigration factor is a more specific measure of the impact of emigration on a country than is the absolute number of emigrants. As computed, however, it understates the full magnitude of emigration, since it includes neither physicians who have left their country of medical education for a destination other than the four recipient nations nor physicians who have emigrated to recipient nations but have not succeeded in obtaining certification to practice. Many small nations with large emigration factors were not included in this study, since countries with fewer than 1000 physicians were excluded from analysis. For the United Kingdom and Australia, where the existing databases are incomplete, all calculations are based on estimates.
Although there are undoubtedly benefits that accrue to source countries whose physicians move to high-income English-speaking nations, there can be little question that the emigration of these physicians is also a loss to the health systems of the source countries. 19, 20 The effect of the emigration of physicians, many of whom come from poor countries, varies from nation to nation, but there are always costs to the source country in terms of financial resources (investment in education) and human capital (gifted, ambitious people). Moreover, many medical schools in source nations are influenced by the "Western aspirations" of their students, so that their training programs are not well aligned with local patterns of disease and levels of technology. 21, 22 The result is that graduates can be dissatisfied with opportunities in their own countries, inappropriately trained for local problems, and inclined to seek placement abroad. The inadequacy and instability of the physician workforce in many lower-income countries are major impediments to disease-reduction initiatives sponsored by the Global Fund, the WHO, the World Bank, the U.S. government, and many others. [23] [24] [25] Reliance on physicians trained elsewhere is not a universal characteristic of wealthy nations. Aside from the 4 recipient countries, there are only 3 among the remaining 26 nations in the Organization for Economic Cooperation and Development in which international medical graduates constitute more than 10 percent of the medical workforce: New Zealand (34.5 percent), Switzerland (17.8 percent), and Norway (12.7 percent). 26 Whereas New Zealand's international medical graduates are similar in country of origin to Australia's, 60 percent of Switzerland's international medical graduates come from Germany, as do 33 percent of Norway's. Virtually none of the international medical graduates in Switzerland and Norway come from outside Europe. International medical graduates constitute 3 percent of the physician workforce in France and 1 percent in Japan. 27 Although the United States, the United Kingdom, Canada, and Australia have never formally adopted policies of meeting medical service needs with international medical graduates, the heavy reliance by these countries on physicians trained elsewhere suggests that they would have substantial physician shortages without international medical graduates. Moreover, pressures are mounting in all four recipient countries to increase the supply of physicians in practice. The government of the United Kingdom is committed to achieving a rapid increase of 9500 physicians by a combination of new medical schools and increased recruitment abroad. [28] [29] [30] Canada is adding residency positions to accommodate more international medical graduates and is streamlining immigration and training requirements to facilitate the direct entry of international medical graduates into practice. 31,32 * The emigration factor for a region is computed as [A÷(A+B)]¬100, where A is the number of physicians from countries in the region who have emigrated to work in one of the four recipient countries (either in their own or in another region), and B is the total number of physicians practicing in countries of the region. † The recipient countries are the United States, the United Kingdom, Canada, and Australia. Australia plans to increase the numbers of Overseas Trained Doctors and Temporary Resident Doctors in practice, in addition to increasing the number of medical school positions. 16, 33 In the United States, a number of professional organizations and academic leaders as well as the COGME have called for measures to augment the numbers of physicians in practice. 34, 35 These developments suggest that the demand for international medical graduates in the United States, the United Kingdom, Canada, and Australia is likely to grow in the near future, thus exacerbating current trends. This report on physician migration documents a substantial transfer of physicians among nations, especially from lower-income countries to the United States, the United Kingdom, Canada, and Australia. Although these patterns of migration have provided benefits in the form of services to the recipient countries and benefits in the form of remittances to the source countries, the brain drain has also weakened the physician workforces of many poor nations and limits the ability of those nations to respond to HIV infection, AIDS, and other pressing needs. Increased investments by recipient nations in domestic medical education would probably decrease the amount of medical migration from poor countries and increase the medical-education opportunities for citizens of recipient countries. It would also help lower-income nations to retain physicians and focus training on national needs rather than on the international physician market.
